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CHAPTER 1 SYSTEM OVERVIEW 


Phoenix PC II personal computer, 



This new generation of high performance 16 bit 
computer, it consists of several basic 
components as described below. 
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1.1 SYSTEM UNIT 


The system is a box measuring about 410 x 495 x 
144 mm. All the essential parts such as system 
main board, interface card, power supply, disk 
drive are housed in it. 

On the front panel of system unit appears the 
keylock and 3 LED indicators for POWER ON, 
TURBO SPEED, and HARD DISK ( if any ). 



KEYLOCK 


POWER 

TURBO 


HARD DISK 


figure 2 
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1.2 THE REAR PANEL OF THE SYSTEM UNIT 

The sockets and other connections for the 
peripherals, such as keyboard, printer, and 
monochrome or color monitor are found on the 
rear panel of the system unit. 



TO PRINTER 


figure 3 









1.3 VIDEO DISPLAY OF THE SYSTEM UNIT 


PC II can display its output on a 
monochrome video monitor, color display monitor 
or TV screen. An RF modulator will be needed 
for displaying data on a TV screen. 

An illustration of the monochrome display 
monitor is given below: 



POWER 


CONTRAST 

BRIGHTNESS 


figure 4 
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1.4 KEYBOARD 


The PHOENIX PC II keyboard is a typewriter 
style keyboard with additional function keys, 
cursor control keys, and numeric keyboard. 

The keyboard can be inclined for typing 
comfort. To tilt the keyboard , pull out the 
two pivoting legs at the bottan. Refer to the 
following chapter for details on keyboard 
usage. 



keyboard layout 
figure 5 


1-5 


























Keyboard connection 



figure 6 
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1.5 FLOPPY DISK DRIVE UNIT 


The half-height 5-1/4" diskette drive (see 
below) are built into the system unit. The 
disk drives are double sided and can format 40 
tracks on each side of the diskette. 



LIFT LEVER 


figure 7 
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C 1.6 POWER SUPPLY 


The power supply is housed in the system unit. 
From the rear panel of system unit, you will 
find there are two power sockets. The right 
one is the power input socket; plug the power 
cord into it, and connect to the wall outlet 
for AC power. The left one is the power output 
socket for video display; plug the power cord 
of video display into it. 

The power supply switch can be found at the 
top right corner of the unit. Flip it to the 
ON position, you should hear one short beep. 
This short tone indicates that your computer 
has completed its self-test. 



TO WALL OUTLET T0 MONITOR 


figure 8 
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figure 9 
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CONNECTING YOUR SYSTEM 


CHAPTER 2 CONNECTING YOUR SYSTEM 


This chapter will explain now to hook up your 
PC II system and handle the diskettes. 


2.1 UNPACKING 

Upon unpacking, check to see if the necessary 
components are contained as specified. Your PC 
II package should contain the following: 

1) The PC II System Unit. 

2) A power cord used to connect the PC II 
system unit to the wall outlet. 

3) The PC II detachable keyboard. 

4) An RAMDISK and CLOCK setting software 
diskette. 

5) This manual. 


2.2 INSTALLATION PROCEDURES 

1) Before installing the computer, check the 
power source and including the ground. 

2) Before unpacking check to see whether the 
computer was shipped without damage. If 
the package was damaged, contact the 
shipping company or your local distributor. 

3) Upon unpacking the computer, check to see 
if the necessary components are contained 
as specified in the packing list. If not, 
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check with your local distributor. 

Before making the connections, make sure 
that the power to the PC II, printer and 
the video display is OFF. Connecting your 
system while the power is on may cause 
permanent damage to your personal computer 
or peripheral devices.- 

The connections for your PC II computer are 
as follows: 

Video Display Connection 

Three kinds of video display can be 
connected to the PC II. 

I) TTL Monochrome Monitor with 9-pin D 
connector. 

II) TTL RGB Color Monitor with 9-pin D 
connector. 

Ill) Composite Monochrome Monitor with RCA 
phone jack. 

Depending on the type of display adapter, 
find the proper connector to connect with. 

Keyboard connection 

The plug that is found at the end of the 
keyboard cord is fitted into the round 
keyboard connector on the rear panel of the 
system unit. 

Printer Connector 

Before making the connection, read your 
printer manual carefully, or find out from 



your printer distributor about the type of 

the printer. Normally, the printers are 
divided into two types - l) printers with a 
(Centronics) parallel interface, and 2) 
printers with a (RS-232) serial interface. 

If your printer is of parallel interface, 
you have to connect your printer to the 
parallel printer interface connector on the 
system unit. 

If your printer is of serial interface, you 
have to connect your printer to the serial 
(RS-232) interface connector on the system 
unit. Connecting a parallel printer to the 
serial interface connector may cause 
permanent damages to the printer or system 
unit. 

Note that other serial (RS-232) equipment 
such as a modem, terminal, or another host 
computer can be connected to the serial 
(RS-232) connector. 

D) Power Cord Connections 

I) Connect the power cord of the personal 
computer. One end of the power cord 
should be connected to the system 
unit, while the other end should be 
connected to the wall outlet. 

II) Connect the power cord of the video 
monitor to the wall outlet or the 
power output socket on the rear panel 
of system unit. 

Ill) Connect the power cord of the 
printer. One end of the power cord is 
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connected to the printer, while the 
other end is connected to the wall 
outlet. 


Now you have completed the set-up of your PC II 
personal computer system. 


2.3 Getting Your System Started 

In order to start your personal computer you 
must use a system diskette which is inserted in 
Drive A (the default disk drive). 

When the system is started with a diskette, the 
PC II system is said to operate under the 
control of DOS. 

Here are the steps you have to follow to start 
your system unit assuming you have followed the 


procedures for setting 

computer. 

up 

your 

personal 

Turn on the PC II with 
Inserted in Drive A 

the 

DOS 

Diskette 

l) Turn on the power switch of 

your 

personal 


computer video display. Once the power is 
on, the cursor will appear on the screen of 
your video display. 

2) Insert the DOS system diskette into Drive 
A. In the PC II Drive A is the upper one. 

3) Close the drive door by turning the drive 
door lever clockwise. 

4) Turn on the system power switch of the PC 
II. 
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When the power is turned on, the speaker inside 
the system unit will beep, and the computer 
will perform a self-test to check whether the 
CPU, ROM, RAM, and keyboard are functioning 
properly. When the self-test is completed and 
no error is detected, it will proceed to boot 
the system from the diskette drive. 

During the system boot process, the screen will 
first display the self-test message as follows: 

** SELF-TEST ** 

. RAM 128K 
. RAM 256K 
. RAM 384K 
. RAM 512K 
. RAM 640K 
. RAM_DISK 064K 
. RAM_DISK 128K 
. RAM_DISK 192K 
. RAM_DISK 256K 
. RAM_DISK 320K 
. RAM DISK 384K 


5) If there is no error during memory checking 
and other initialization processes, then 
the screen will show: 

PC II BIOS 

(C) Copyright 1986 

After successfully booting the system, the 
following will be displayed on the screen: 

Microsoft MS-DOS version 3.2 
Copyright 1986 Microsoft Corp. 
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Command v. 3.2 

Current date is Tue 1-01-1980 
Enter new date: 

After "Enter new date:" you will see the 
blinking cursor. You have two choices. You 
can enter the new date or press the return key 
for the default date. The dating formats are 
given below. 

2/21/86 or 2-21-86 or 02/21/86 or 02-21-86 are 
all acceptable. 

If you have not made any mistakes, you will see 
the following message: 

Current time is 0:08:57.94 
Enter new time: 

The above time is zero hour, eight minutes and 
57.94 seconds. Again you may either enter the 
current time or press the enter key to choose 
the default time. 

If the current time is 8.30 p.m., type in the 
current time like this: 

20:30:00 

The colon is used to separate the hours, 
minutes and seconds. To separate the seconds 
from hundredths of second, use a period. The 
PC II uses military time, as you can see from 
the above format. 

If you have performed all the instructions 
correctly, you will see the DOS prompt "A>" on 
the screen. You can now enter a DOS command to 
do a specific task. 
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Formatting a Blank Diskette 

A blank diskette cannot be used for data 
storage unless it has been formatted. The 
format process prepares a diskette to receive 
data by creating sectors and tracks on the 
diskette. Before formatting sectors and tracks 
do not exist on a blank diskette. Thus you can 
neither read from, nor write to a blank 
diskette. 

To format a diskette on the PC II which has two 
disk drives you have to follow the steps 
described below: 

1) Put the DOS diskette into Drive A. Drive A 

is the upper one on the system unit. To do 
this, first open the door of the disk drive 
by turning the lever, which is used to 
control the disk drive door, 

counterclockwise. If the door of the disk 
drive is already open, simply slide in the 
diskette gently until it is properly seated 
in the disk drive. Then close the door of 
the disk drive by turning the lever 
clockwise. 

Note that when inserting the DOS diskette, 
the labelled side of the diskette is always 
facing upward. Cultivate the habit of 
holding the diskette with your thumb on the 
label. 

2) Put a blank diskette into Drive B, and 
close the disk drive door. Drive B is the 
lower one on the system unit. 

Note that the syntax for the FORMAT command 
is: 
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FORMAT A: B: [/][S][/][l][/][8] 


See Note 5. 

Specifies whether 
a diskette is to 
be formatted to a 
single-sided or 
double-sided 
diskette. 

See Note 4. 

Specifies whether a 
copy of DOS is desired 
on the formatted 

diskette. An "S M here 
will cause a copy of 
DOS to be written on 
the formatted diskette. 

Specifies the disk drive 
(Single or dual drives) used to 
format a diskette. 

Note 1: What is enclosed in the square 
brackets is optional. The 
presence of the parameters in the 
brackets depends on the disk 
drives you use to format a blank 
diskette and whether you desire a 
copy of the DOS to be written on 
the formatted diskette. 

Note 2: The M |" mark is the equivalent to 
a logical OR. It means that 
either A: or B: has to be 

specified in a FORMAT command 
line. 

Note 3: The "/" is a delimiter used to 
separate the parameters in a 
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command line. If more than one 
parameters are present in a 
command line, then the 

delimiter(s) has to be used in the 

command line. 

Note 4: If it is to be formatted to be a 
single-sided diskette, a "1" 
should be specified in the FORMAT 
command string. If it is to be 
formatted to be a double-sided 
diskette, nothing should be 
specified. 

Note 5: This parameter selects the number 
of sectors per track. If a 
diskette is to be formatted to 

eight sectors per track, then an 
"8" should be specified in the 
command line. If nothing is 

specified, then the diskette is 
formatted with nine sectors per 
track. 

3) Formatting a Diskette with Dual Drives 

Type in the command line "FORMAT B:" — 

following system prompt character "A>", 
then press the Return key. Then the DOS 
diskette will format the blank diskette in 
Drive B. 

Formatting a Diskette with Dual Drives and 
Generating a Copy of DOS on the Fromatted 
Diskette. 

Type in the command line "FORMAT B:/S" — 

following system prompt character "A>", 
then press the Return key. Then the DOS 
diskette will format the blank diskette in 
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Drive B, and write a cppy of DOS onto the 
formatted diskette m Drive B. 

4) Once the carriage Return key is pressed, 
the disk drive(s) will make some whirring 
sounds. After a blank diskette has been 
formatted, a screen message will be 

displayed on the video monitor asking you 
if you want to format another blank 

diskette. If you do, press Y. Otherwise, 
press N. You don't have to press the 
carriage Return key after you type Y or N. 

Now you have a formatted diskette onto which 
data can be stored and retrieved. The FORMAT 
command is sometimes used to erase a diskette 
on which the information stored is no longer 
required. 

Note that when you format a diskette with the 

system unit, the diskette is formatted to 

contain 40 tracks per side with each track 
containing eight or nine sectors. Each sector 
is formatted to hold 512 bytes of information. 
Thus, the storage capacity of a formatted 

diskette varies depending on the different 
parameters specified in the FORMAT Command. 
The storage capacity of a formatted diskette is 
as follows: 


Single Sided 

Double Sided 

8 Sectors/Track 160K 

320K 

9 Sectors/Track 180K 

360K 
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So far, data storage is the only thing your 
formatted diskette can do. In the next 
section, the way to make your diskette more 
useful will be discussed. 

The existence of a copy of DOS on a diskette is 
usually desirable. Such a diskette enables you 
to boot the DOS into the memory of your 
computer. The process called "boot the DOS" 
loads the programs on your DOS system diskette 
into the memory of your computer. Without 
booting the DOS, you will not be able to run 
the programs stored, on diskettes. When a copy 
of the DOS is available on a diskette, that 
diskette can be used for booting the DOS. 

Backing up Your System diskette 

There are two ways to back up your DOS system 
diskette. You may use the COPY command or the 
DISKCOPY command. The DISKCOPY command copies 
all the files on a diskette all at once to 
another diskette, while the COPY command copies 
one for more files to another diskette or to 
the currently logged disk. The DISKCOPY 

command also formats a blank diskette while 
copying the files on the source diskette to the 
blank diskette. 

The COPY Command 

There are four ways in which one file is 
copied: 

1) One file may be copied to another diskette 
with the same filename. 

2) One file may be copied to another diskette 
with a different filename. 
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3) One file may be .copied to the.currently 
logged diskette (source diskette) with a 

different filename. 

4) One file may be copied to a file which 
already exists on the currently logged 
diskette. In this case, the contents of 
the destination file (the file that 
already exists on the currently logged 
diskette) are replaced with the contents 
of the source file (the file which is to 
be copied). In computer terminology, we 
say the destination file is overwritten 
with the contents of the source file. 

When a file is copied to another diskette, the 
diskette which contains the source files is 
referred to as the source diskette and the one 
to which files are to be copied to is called 
backup diskette. Source files or diskette are 
sometimes known as original files or diskette. 
Destination diskette or files are also refered 
to as backup diskette or files. 

When a file is to be copied to another 
diskette, the destination diskette must have 
been formatted previously. Otherwise it can 
not be used as a backup diskette. 

The syntax of the COPY command is: 

COPY sf [d:][df] 

Where M sf" represents source filename, "df" 
destination filename, and M d:" is disk drive 
specifier. Optional entries are enclosed in 
the square brackets. Whether an optional entry 
is needed depends on the way you want to copy a 
file. 
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In the next few paragraphs, the ways to copy a 
source file as mentioned above will be 
discussed one by one. 

Copying a File to Another Diskette with the 
Same Filename 

Assuming the PC II is used, and the system 
prompt M A>" is displayed, follow the steps 
described below: 

1) Insert the diskette with source file into 
Drive A. 

2) Insert the backup diskette into Drive B. 

3) Type in the following command: 

A>copy sf b:[df] 

Note that the destination filename is 
optional since source filename is the same 
as destination filename. 

4) Press the carriage Return key. The source 
file will be copied to the destination 
file in Drive B in a moment. You can 
verify this using the DIR command. 


Copying a File to Another Diskette with a 
Different Filename. 

The procedures to copy a file to the backup 
diskette with a different filename are nearly 
the same as copying a file to the backup 
diskette with the same filename. You have to 
perform steps 1 and 2 as mentioned above. 
Then, enter the following command line: 
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A>copy sf b:df 

After a moment, the screen will show: 

1 File(s) copied 
A> 

Once this screen message is shown, the source 
file has been copied. 

Copying a File to the Currently Logged Diskette 
with a Different Filename. 

Assuming that DOS is ready and the system 
prompt "A>" is displayed, take the steps 
described below: 

1) Insert the source diskette into Drive A. 

2) Enter the following command: 

A>copy sf df 

Note that the source filename and the 

destination filename should be separated by a 
space. The code for the space key is 

interpreted as a delimiter by the command 
processor of the system unit. 

After a moment, the screen will show: 

1 File(s) copied 
A> 

Once this screen message is shown, the source 
file has been copied. 

Copying a File to a File Which Already Exists 
on the Source Diskette. 
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Copying a file to a file that already exists on 
the source diskette can be achieved by the 
following command line: 

A>copy sf df 

Where "df" is the filename of the destination 
file that already exists on the source 
diskette. After this command has been 
executed, the original contents of the "df" are 
overwritten with the contents of the source 
file. 

Copying More Than One File at One Time. 

When global filename characters are used for 
file specification, a group of files can be 
accessed or processed at one time. The global 
filename characters are sometimes referred to 
as wildcard characters. 

Two global filename characters are used for 
file specification — ? and *. 

When a "?" is used for file specification (no 
matter if it is used as part of a filename or a 
filename extention), it can represent any 
character. In other words, when a "?" is 
embedded in a filename or filename extention, 
it holds one byte of information which is 
allowed to be used for the filenames and 
filename extentions. 

In DOS, a filename is made up of one to eight 
characters. The characters allowed can be any 
one of the following: 

1) The letters of the alphabet from A to Z. 

2) Digits from 0,1,2,...through 9. 
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3) Special characters * *%%-()%!(?$ # 
& 

A filename is sometimes followed by a filename 
extention. A filename extention, which follows 
immediately after the filename, is made up of 
one to three characters following a period. 

A is used to represent eight bytes of 

information which is allowed to be used for 
file specification. In other words, when a 
is included in a filename or file extention, it 
means that any characters allowed for file 
specification can be in that position. For 
example, a file specification of *.* means 

XXXXXXXX.XXX 

xxxyyyzz.abc 

al234567.bas 

b%!@zxy&.int 


a file specification of 
following files: 

abl.bas 

ab2.bas 

abx. bas 

aby. bas 
ab%.bas 
ab&.bas 


ab?.bas could mean the 
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The global characters ? and * can be used 
together in a global file specification. For 
example, the file specification "ab?.* n can be 
used to refer to the following files: 

abl.bak 

ab2.bas 

abx. int 

aby. com 


The use of global filename characters allows a 
group of files to be processed at one time when 
the file specifications of these files match 
the file specification you entered with global 
characters. 

As a result, when a global file specification 
is entered following the COPY command, it 
allows a group of files to be copied at one 
time. 

If you enter the global file specification 
"ab?following the COPY command, then all 
the files which match this file specification 
will be copied. If you enter the global file 
specification following the COPY command, 
then all the files from the default drive are 
copied onto the destination drive without 
changing the file specifications. 

The DISKCOPY Command 

The DOS provides a DISKCOPY program on the DOS 
system diskette, enabling you to copy all the 
files on a diskette all at once to another 
diskette which has been formatted. 
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The DISKCOPY command makes it easier to copy 
all the files on a diskette than the COPY 
command does. In the paragraphs that follows, 
we will discuss how to use the DISKCOPY 
command. 

In the paragraphs that follow, we assume that a 
dual disk drive system is used. 

We will discuss the way to DISKCOPY a diskette 
with dual drives since systems with dual drives 
are more popular among users than systems with 
a single drive. Besides, using dual drive 
systems saves time and the trouble that is 
required when using single drive systems. 

When the DOS system diskette is in drive A and 
the system prompt "A>" is displayed, take the 
following steps to DISKCOPY a whole diskette: 


1) Enter the command line: 

A>diskcopy a: b: 

Then press the carriage Return key. Note that 
space must be used to separate the command with 
the drive specifier and that the two drive 
specifiers are also separated with a space. 

2) The following screen message should show: 

Insert source diskette in drive A: 
Insert target diskette in drive B: 
Strike any key when ready 
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3) Follow the screen instructions to remove 
DOS system from drive A and then insert source 
and destination diskettes into Drive A and B 
respectively. After the source and destination 
diskettes have been inserted, press any key to 
inform DOS that the diskettes have been 
inserted. 

4) DOS will start copying. While DOS is 
copying, the following message is shown: 

Copying 9 sectors per track, 1 side(s) 
Formatting while copying 

Eight or nine sectors may be read per 
track by the DOS, depending on the sectoring of 
the your source diskette. If the destination 
diskette has not been formatted previously, 
then the second line of the screen message is 
displayed. Otherwise, it won't be shown. 

While the DOS is copying, the in-use lights of 
the two disk drives go on back and forth 
between Drive A and Drive B. 


5) After the DOS has completed copying, the 
screen should show: 

Copy complete 
Copy another (Y/N)? 

If you intend to copy another diskette, 
then you should press Y and the follow the 
screen instructions to continue copying another 
diskette. Otherwise, you can press the N key 
to exit the DISKGOPY program and return the 
control to DOS. 
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2.4 DISKETTE HANDLING 


Before we go further in getting familiarized 
with the PC II personal computer, it is helpful 
to pause for a while to learn how to use the 
diskette. 

The diskette is also called "floppy diskette" 
because it gets hurt easily. A light scratch, 
bending, or the dust set on the shiny surface 
of the diskette will damage your diskette. 
Therefore, handle your diskette with care. 

Don't put your diskettes in extremely hot or 
cold places. The diskette must have a clean 
environment. Make it a habit to slide the 
diskette into its protection envelope when it 
is not in use. When labelling your diskette, 
be sure to use a felt-tip pen. Never touch the 
exposed areas of the magnetic surface. Never 
put your diskette near magnetic fields. Never 
remove your diskette from the disk drive as 
long as the red in-use light is on. 

Back up diskettes which are used for your 
day-to-day office work frequently to prevent 
the loss of data if your original diskettes are 
lost or damaged. You should duplicate those 
diskettes daily after winding up your office 
work before going home. 

The diskette itself is enclosed in a diskette 
jacket. There is a write protection notch on 
the jacket. When this write protection notch 
is sealed with a write protection tab, it can 
only be read and not written onto. Therefore, 
after duplicating the MS-DOS system diskette, 
seal the write protection notch of the system 
diskette and store it away safely. 
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Tracks and Sectors 


The disk has a smooth magnetic surface on which 
data is stored as a sequence of magnetized 
areas. The magnetic areas are recorded on the 
diskette along concentric tracks. Usually, 40 
tracks are available on a 5-1/4 inch floppy 
diskette, numbered from 0 through 39. 
Normally, eight or nine sectors are present on 
a track. A sector holds 256 or 512 bytes of 
information. A diskette with sectors holds 
256 bytes is referred to as a single-density 
diskette, while one with sectors whose contents 
are 512 bytes long is referred to as a 
double-density diskette. 

Single Side or Double Side Diskette 

One or both sides of a floppy diskette can be 
used for storage of information. If only one 
side of a diskette is used for information 
storage, then the diskette is said to be a 
single sided diskette. If both sides of a 
diskette are used for information storage, then 
the diskette is said to be a double-sided 
diskette. 

Since the PC II personal computers use double 
density disk drives, one side of a 
double-density diskette can hold 512 x 8 x 40 = 
163,840 or 512 x 9 x 40 = 184,320 bytes. 
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Soft Sectored or Hard Sectored 


The floppy diskette is usually punched with one 
or more holes, enabling the disk drive 
mechanism to locate the specific sectors or 
tracks. The diskette with holes punched 
between sectors is referred to as a hard 
sectored diskette. The one with only one hole 
punched on the diskette is a soft-sectored 
diskette. 


2.5 HOW TO USE THE RAMDISK AND CLOCK CNG 
SETTING SOFTWARE DISKETTE 

The RAMDISK and CLOCK SETTING software diskette 
is designed to use the extra virtual memory and 
on-board CLOCK of the PC IT personal computer. 


2.5.1 TRANSFERRING DOS PROGRAM 

Before you using this diskette, you have to 

transfer the DOS onto it, as described below: 

1) Insert DOS diskette into drive A, and boot 
up the machine until the A > system prompt 
appear. 

2) Insert RAMDISK diskette into drive B. 

3) Type b: and RETURN to transfer to drive B. 

4) Type "install" to transfer DOS program 
onto the RAMDISK diskette by .BAT file 
command. 
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5) After transferred DOS onto RAMDISK 
diskette, put it into drive A, press 
CTRL ALT and DEL three keys at the 
same time to reset the computer, and you 
will see following messages on the screen 


PC II RAMDISK SYSTEM 1.0 (C) 1986 
RAMDISK CAPACITY: 384K 

A>TIMER/S 


** PC TIMER 1.2 ** 

current time is: xx:xx:xx 
current date is: xx-xx-xx 

That means if you have 1024K RAM on 
system; then you have 640K for program 
operation and an extra 384K RAMDISK ready 
for you. You can try it by copying all 
files from A drive to C drive, (or D 
drive, if you have a hard disk installed.) 


2.5.2 CLOCK SETTING 

TIMER Read current time & date. 

TIMER/I Initial setting current time & date 

to system clock. 

TIMER/S Set current time & date to system 
clock. 

TIMER/? Help manual. 

TIMER FORMAT HOUR:MINUTE:SECOND (Every item 

have two digits) 

DATE FORMAT MONTH-DAY-YEAR (Every item have 
two digits) 
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2.6 HOW TO SWITCH BETWEEN TURBO AND 

Software Switch 

1) Press and hold "CTRL" and "ALT” keys. 

2) Press the "T" key to switch between Turbo 
and Normal modes and you can see from the 
LED indicator on the front panel which 
mode you are in. 

(When the Turbo LED is ON, it means you 
are in the Turbo mode; running at 8 MHz 
speed.) 

Hardware Switch 

On the system board, there are two mini jumpers 
for setting the computer to turbo or normal 
mode, (see figure 10) 
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INSIDE OF SYSTEM UNIT 


CHAPTER 3 INSIDE OF SYSTEM UNITE 


3.1 SYSTEM MAIN BOARD 

The major functional components inside of the 
system unit are all built on the system main 
board. This main board is the heart of the PC 
IT. 


New features of the PC II main board can be 

stated as following, and they make the computer 

more powerful than IBM PC/XT. 

1) 8 MHz high speed clock system, increases 
by almost 70% the speed of your program 
execution. 

2) Memory expandable to 1024K RAM on the main 
board. Extra virtural memory can be used 
by programmer or user defined RAM disk. 

3) Built in CLOCK logic circuit, support 
internal TIME and DATE. 

4) Built in GAME I/O logic circuit. 

5) Keylock logic circuit, prevents accidental 
data damaged from the keyboard. 

6) Hardware reset switch logic circuit, POWER 
ON indicator LED and HIGH SPEED indicator 
LED. 

In this section, the hardware description for 

the following elements are described in detail. 

1) Board Configuration 

2) Configuration Switch Setting and 
Jumper Setting 

3) The CPU 

4) Dual Frequency 

5) Read Only Memory 

6) 1024K Random Access Memory 

7) Keylock 
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8) 3 LED Indicators 

9) Hardware Reset 

10) Clock Logic Circuit 

11) Game I/O Logic Circuit 

12) ROM BIOS Description and Error 
Messages 
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3.1.1 BOARD CONFIGURATION 


The PC II system board fits horizontally in the 
base of the system unit and is approximately 
8.5 x 12 inches. It is a double sided 
P.C.B.,DC power and a signal from the power 
supply enter the board through two six-pin 
connectors. Other connectors on the board are 
for attaching the keyboard, keylock, LED 
indicator, hardware reset, normal/turbo speed 
jumper (see figure ) and speaker. Eight 
62-pin card edge-sockets are also mounted on 
the board. The I/O channel is bussed across 
these eight I/O slots. 


A Dual-in-Line Package (DIP) switch (SW1) (one 
eight-switch pack) is mounted on the board and 
can be read under program control. The DIP 
switch provides the system software with 
information about the installed options, how 
much storage the system board has, what type 
of display adapter is installed, what 
operation modes are desired when power is 
switched on (color or black-and-white, 80-or 
40-character lines), and the number of diskette 
drives attached. 


The system board consists of seven functional 
areas: the processor subsystem and its support 
elements, the Read-Only Memory (ROM) subsystem, 
the Read/Write (R/Wj Memory subsystem, 
integrated I/O adapters, the I/O channel, clock 
logic circuit and game I/O. All are described 
in this section. 
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3.1.2 CONFIGURATION SWITCH SETTINGS AND 
JUMPER SETTINGS 

On the PC II system main board, there are one 
DIP switchs and four jumpers and two LED 
outputs located as figure no. 

DIP Switch 

The DIP switch #1 (SWl) is used to set the 
system configuration and specify the amount of 
memory installed on the system board. 

Position (SWl) Function 

1 Ram test after reset 

2 Use for 8087 co-processor 

3-4 Amount or memory on system board 

5-6 Type of display adapter 

7-8 Number of disk drives 

Switch (SWl) 

1=0FF Ram test after reset 

2=0N Without 8087 co-processor 

Memory Switch Setting 

3=0FF 4=0N 128K memory installed 

3=0N 4=OFF 192K memory installed 

3=0FF 4=OFF 256K or more memory installed 

Display Adapter Switch Setting 

5=ON 6=ON No display adapter 

5=0FF 6=0N Color/graphic (40x20 mode) 

5=ON 6=OFF Color/graphic (80x25 mode) 

5=0FF 6=0FF Monochrome display adapter or 

both 

Disk Drive Switch Setting 

7=0N 8=0N 1 drive installed 

7=0FF 8=0N 2 drives installed 
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Four Jumpers 


Jumper No. 1 (JP1) 

Cross is set for CLOCK function at HX240. 

Jumper No. 2 (JP2) 

Cross pin 1 and 2, is running on Turbo speed. 
Cross pin 2 and 3. is running on Normal speed. 
Jumper No. 3 (JP3) 

Connect to front panel for hardware reset 
switch. 

Jumper No. 4 (JP4) 

Connect to front panel for KEYLOCK. 


Two LED outputs 

LED1 Power on indicator 

LED2 High speed indicator. 


EPROM SOCKET 

There are three 28 pins sockets located in IC 
31, 32, 33. The first one (IC31) is for BIOS 

ROM (2764), and following by two user ROM 
(IC32,33) - for BASIC or other purpose (27256). 

(see figure 10) 


3-6 



3.1.3 THE CPU 


Procssor and support devices 

The 8088-2 CPU is supported by the 8288 bus 
controller, 8284A Clock Generator, 8237A-5 DMA 
controller, 8259A Programmable Interrupt 
Controller, 74LS373 address buffer,and 74LS245 
data buffer, 8253-5 Programmable Interval Timer 
(PIT), and 8255A-5 Programmable Peripheral 
Interface (PPI). 


3.1.4 DUAL FREQUENCY 


PC II personal computer can be run at both 4.77 
MHz Normal speed and 8 MHz Turbo speed. At the 
4.77 MHz clock rate (normal mode) the 8088-2 
bus cycles take four clocks of 210ns or 840ns 
and I/O cycles take five clocks of 210ns. At 
the 8 MHz clock rate, the 8088-2 bus cycles 
take five clocks of 125ns or 500ns and 1/0 
cycles take five clocks of 125ns. There are 
two OSCs on system board, 14.318 MHz and 24 
MHz. 

Switching between normal and turbo mode, it is 
controlled by 8284 (frequency generator) pin 13 
(F/C) which is connected with 8255 pin 20 
(PB3). If you output a signal to 8255 (I/O 
port 61H), bit3=l, ( means I/O write D3=l ), 
then PB3=F/C=1, then the chip 8284 will 
generate an 8 MHz system clock. That means you 
are running on the Turbo Mode. On the 
contrary, if you output a signal to 8255 (I/O 
port 61H ) bit3=0, then you will go back to 
4.77 MHZ Normal Mode. 
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3.1.5 READ ONLY MEMORY 


There are three EPROM sockets on the system 
board (IC31, 32, 33). From left to right, the 
first one is for 2764 8K bytes BIOS ROM, and 
the location is from FE00:0 to FFFF:FFFF. The 
second one is for 27256 (32K bytes ). You can 
put your BASIC interpreter here, and the 
location is from F600:0 to FD00:FFFF. The 
third one is for 27256 ( 32K bytes ), but you 
can only use 24K for you own program, because 
the location is only available from F000:0 to 
F500:FFFF. 


3.1.6 1024K RANDOM ACCESS MEMORY 


It is a important feature of the PC II personal 
computer, that you can use the maximum 1024K 
RAM on your system. J.t is controlled by I/O 
port EO-FF, to seperate 128K-512K DRAM location 
into Bank 0 and Bank 1. Normally, Bank 0 is 
enable, and Bank 1 is disable, but if you 
output a signal to I/O port EO-FF to change 
bit 0 to 1 ( I/O write, D0=1 ), then Bank 0 
will be disabled and Bank 1 will be enabled. 
That means switching in these two Banks You can 
get a extra paging memory of 384K ( 
128K-512K). With the original 640K, you can 
have 1024K memory. 
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System Momory Map: 


OK 


| 

128K 


128K 

128K 

| 

512K 

| 

512K 

512K 


| 

640K 


640K 


1024K 



Switched by I/O Port EO-FF 
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3.1.7 KEYLOCK 


On the front panel of PC II personal computer, 
there is a keylock switch. It is designed to 
prevent damage by accidental keystroke. When 
the keylock switch is off, the SCAN code is 00, 
so it will disable the keyboard function. 


3.1.8 3 LED INDICATORS 


There are 3 LED indicators on the front panel 
of Phoenix PC II. From top to toe, the first 
one is POWER ON LED, connected to the LED1 
output socket on the system board (Location 
under IC94 and IC95) 

The second one is Turbo LED, connected to the 
LED2 

output socket socket on the system board 
(Location under IC89). The third one is the 
hard disk LED, connected with hard disk LED. 


3.1.0 HARDWARE RESET 


Under IC 95, there is a two pins jumper (JP3). 
It is designed for hardware reset switch. And 
it is connected to the switch on the rear panel 
of the computer. 
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3.1.10 CLOCK LORIC CIRCUIT 


On the PC II system board, you can find the 
clock-calender device on it. It is a 24-hour 
clock, four-year calender (no leap year), 
user-replaceable Lithium battary back-up power 
supply and fully compatible with PC-DOS. 

The Clock-Calendar feature answers the TIME and 
DATE prompts which the DOS operating system 
issues each time you boot the system. 

The lithium battery is easily replaceable and 
should last for about a year. The clock chip on 
it is powered by the PC II system when your PC 
II is on. The battery is used as back-up power 
while your PC II is off. To replace the 
battery, slightly lift the retaining chip with 
your finger and use a small screwdriver to 
remove the battery from its holder. Replacement 
batteries can be purchased from the factory or 
your local watch or appliance store. 

Take care not to damage or bend the retaining 
chip by lifting it too far. The clip completes 
an electrical circuit and must make solid 
contact with the positive (+) side of the 
battery. When installing a new battery, make 
sure it is clean and dry. 

The Clock-Calender device addressing is at I/O 
port address HEX 240 and uses 32 continuous 
location for programming functions. 
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3.1.11 GAME I/O LOGIC CIRCUIT 


On the top right side of system board, next to 
keyboard connector, it is a pin socket of the 
Game I/O port, connected with a cable to the 
hole on the rear panel of system unit. You can 
plug your joystick connector onto it and run 
all game software easily on the PC II. 

In order to enable the game hardware, all of 
the required parts must be installed. The game 
port is totally software-compatible with the 
IBM game adapter when using the IBM type 
joystick. 

Note: Since there are always variations among 
joysticks, some software may not function 
properly, regardless of whether IBM or Apple II 
type joysticks are being used. We suggest that 
you buy only quality software and make sure 
that a joystick-centering function is provided. 

The game I/O port device addressing is at I/O 
port address hexadecimal 201. This technical 
information is for reference only; you do not 
need to know this to use the game adapter. 

Disabling the Game I/O Port, just take off the 
IC ???, then you can have a free address of HEX 
201 again. 
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3.1.12 ROM BIOS DESCRIPTION AND ERROR 
MESSAGE 

After powering on your system unit, the 
firmware in the system unit will perform a 
series of self-tests. The results of the 
self-tests will be displayed on the screen. 
However, the video display is disabled for a 
few seconds after powering-up of the PC II. 

After powering on your system unit, you will 
hear a long beep generated by the built-in 
speaker. Otherwise, the following errors may 
occur": 

1. System halt! 

DMA register R/W error. 

2. The system halts after generating a long 

beep, when a R/W or parity error has 

occured in the memory range from 0 through 
OFFFFH on the system board. 

3. The system generates two short beeps after 

a long beep. This error occurs when R/W 
error is detected on the color/graphic 

adapter. 

The first screen shows the results of the 
self-test: 
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NOTE 1: The DIP switches on the system board 
should be adjusted in accordance with 
the actual RAM space after you have 
inserted additional. RAMs onto the 
system board. If the DIP switches are 
not set properly, the screen message 
will not echo the actual RAM space as 
it is installed. 

NOTE 2: The top three rows of the self-test 
messages are used to show whether the 
color signals are transferred normally 
between the system unit and the video 
display. 

If your Monochrome Video Display is 
connected to the system unit via a 
Monochrome Display and Printer 
Adapter, the top three rows of the 
self-test will not show. 

But if you use a color monitor, the 
"R" line will be a red line on which 
the character "R" is also displayed. 
The "G" line will be a green line on 
which the character "G" is displayed. 
The "B" line will be a blue line on 
which the character "B" is displayed. 

Other self-test error messages include: 

4. Keyboard Error! 

5. Disk Error! 

6. Warning RAM Error! XXXXKP-CKl(M) 
indicates that there is an error in the 
bank of the RAM memory location currently 
shown on the screen of your monitor. 
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If the errors described from 4 through 6 do not 
occur, then your PC II functions normally. If a 
system diskette is inserted in the default disk 
drive, then your system will clear the 
self-test message, proceed to display the 
system boot message, and prompt you to enter 
the current date. 

If a non-system diskette is inserted in the 
default disk drive, then the system will print 
the following message on the screen. 

* Boot record not found* 

* Strike any key to reboot- 
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KEYBOARD IN USE 


CHAPTER 4 KEYBOARD IX USE 

4.1 KEYBOARD LAYOUT 


The keyboard is divided into three general 
areas: 

(1) The "Typewriter" area is in the middle. 
That is where you find the regular letter 
and number keys. 

(2) 10-function keys, from FI through F10, are 
on the left side of the keyboard. 

(3) The number keypad, similar to a calculator 
keyboard, is on the right side of the 
keyboard. 

PC II's keyboard looks like an ordinary 
typewriter keyboard. It allows you to 
communicate with your PC II in a rapid way. 
Through the keyboards you can input your 
commands and data to the computer. When you use 
PC II's keyboard, you are not only typing, you 
are also guiding the computer to give you 
exactly the information you require. PC II's 
keyboard contains 84 keys. Its diagram is shown 
in the following figure. In order to make a 
detailed description, the keyboard is separated 
into three different zones according to their 
key's functions: 
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4.2 TYPEWRITER KEYROARD 


The PC II keyboard behaves much like a standard 
typewriter. All the letters are available, in 
their usual places. The numbers 0 through 9 are 
on the top row, along with some special 
characters. 

The standard typewriter keys are the largest 
block right in the middle of the keyboard. The 
keys can be used to produce upper-case and 
lower-case letters, numbers, and symbols on the 
video screen. In word processing operations, 
the alphanumeric keyboard is used just like a 
typewriter keyboard. In spreadsheet programs, 
the line of numbers at the top of the keyboard 
are used to enter numerical data, and the 
alphabetic keys are used to enter commands. 
There are menu general control keys; some of 
these keys are also on the general typewriter 
keyboard, such as the BACK-SPACE key, the SHIFT 
key and the CAPS LOCK key. Other control keys 
are specifically associated with computer 
operations such as the keys marked ESC, CTRL, 
and ALT. 

Esc: (Escape) Its functions are defined in 

the operating system or application 
program manual. 

l<-- , v 

—>|: (Tab) Performs a tab function similar 

to a typewriter. Used with "Shift", 
the cursor will move left tab. 

Ctrl: Always used with another key to 

perform a command or function. 

Shift: Changes lower case letters to upper 

case letter, if Caps Lock is 
unavailable. 
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Alt: Used with alpha typing keys to ent$r 

BASIC keywords; used with numeric 

keypad keys to enter ASCII codes. 

<—: (Backspace) Moves the cursor to the 

left one space and erases the 
character in that position. 

Enter: Moves the cursor from the last 

character on one line to the first 
character of the next line; also means 
to start doing a job. 

Prt Sc: (Print Screen) Will print an asterisk. 

* When used with the shift key, it will 

print all data on the screen. 

Caps Lock:This is a toggle key; pressing the 

key 

will cause letters to be in uppercase 
(capitals). Pressing the key again 
will return the letters to lowercase. 

SPACE: (Space bar) Moves the cursor one 

position to the right and leaves a 
blank. 


ALT KEYBOARD ASSIGNMENT TABLE FOR BASIC: 


ALT 

KEYWORD 

ALT 

KEYWORD 

ALT 

KEYWORD 

A 

AUTO 

J- 

NO WORD 

S 

SCREEN 

B 

BSAVE 

K 

KEY 

T 

THEN 

C 

COLOR 

L 

LOCATE 

U 

USING 

D 

DELETE 

M 

MOTOR 

V 

VAL 

E 

ELSE 

N 

NEXT 

w 

WIDTH 

F 

FOR 

0 

OPEN 

X 

XOR 

G 

GOTO 

P 

PRINT 

Y 

NOT DEFINED 

H 

HEX$ 

Q 

NOT DEFINED Z 

NOT DEFINED 

I 

INPUT 

R 

RUN 
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4.3 FUNCTION KEYS 


The function keys can be used: 

* As "soft keys". That is, you can get each 
key to automatically type any sequence of 
characters. 

In fact, some frequently-used commands have 
already been assigned to those keys. You 
may change those commands if you wish; 
refer to KEY statement". 

* As program interrupts in Advanced BASIC, 
through use of the ON KEY statement. 

Some of the keys are considered to be 
application-dependent. This means that their 
functions change depending on which 
applications program you are using. Certain 
keys have different functions which depend on 
the kind of system program you are using. For 
example the function key FI stands for 
redisplay the previously entered line one 
character at a time when you use DOS. But in 
BASIC, the FI key commands the computer to 
display the lines of your program on the 
screen. We will discuss these keys in detail 
later in this section. 


FUNCTION KEYS USAGE FOR BASIC(A) 

Key: Description: 

FI: LIST Displays the lines of your 
program on the screen. 

F2: RUN Instructs the computer to begin 

execution from the beginning of 
the program. 
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F3: LOAD 

F4: SAVE 
F5: CONT 

F6: LPT1: 

F7: TRON 

F8: TROFF 
F9: KEY 
F10:SCREEN 


Reads your program from auxiliary 
storage (e.g. cassette) and 
stores it in main memory. 

Stores your program in auxiliary 
storage (e.g.,cassette). 

Restarts your program after you 
have interrupted it by a Stop or 
Ctrl Break. 

Refers to line printer and must 
be preceded by another command, 
e.g., LIST, "LPTl:" (list program 
to printer). 

(trace on) Causes the line 
numbers of the program lines to 
be displayed as the lines are 
executed. 

(trace off) Cancels trace on 
command. 

Used to change the function of 
other function keys. 

Returns the program to character 
mode from graphics mode, and 
turns off color. 


FUNCTION KEYS USAGE FOR DOS 

FI: Redisplays previously entered line, one 
character at a time. This key causes the 
system to redisplay the previously entered 
line, one character at a time. 

F2: Enter F2 followed by a character. Screen 
will redisplay all of the previously 
entered line up to the character you 
entered. This key, plus a character from 
any previously entered line, causes the 
system to redisplay all previously entered 
character up to the first occurrence of the 
specified character. 
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F3: Redisplay entire previously entered line. 
This key causes the system to redisplay the 
previously entered line in its entirely. 

F4: Enter F4 followed by a character. Screen 
will skip all of the characters in the 
previously entered line up to the character 
you entered. 

This key, with a character from the 
previously entered line, causes the system 
to display the specified character and the 
remainder of the line. Everything before 
the specified character is omitted. Press 
F3 to redisplay the remainder of the line. 

F5: Saves the currently displayed line for 
further editing. This key moves the cursor 
one line down to allow you to edit or 
retype the currently displayed line. 
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4.4 NUMBER AND CU RSOR CONTROL KEYBOARD 


Usually you will be using the numeric keyboard 
keys for their functions with the program 
editor. Those keys allow you to move the cursor 
up, down, right and left. You can insert and 
delete characters using these keys. 

The numeric keyboard is at the right side of 
the keyboard. These keys can function as a 
number keypad like that of a calculator or as 
cursor control for the movement of the cursor. 
Use the Num Lock key to switch between the 
modes. 

You can use the keys on the numeric keypad, the 
backspace key, and the Ctrl key to move the 
cursor to a location on the screen to insert 
characters, or to delete characters. 


Num Lock: 


1 through 9: 
Scroll Lock: 


This is a toggle-type key that is 
used to switch the numeric keypad 
between its normal cursor control 
mode and the numeric mode. When 
in the numeric mode, the light on 
the Num Lock key is turned on. 
You can get numbers 0 through 9 
and the decimal point as 
indicated on the key tops. Press 
the Num Lock key again and the 
light is turned OFF. The keypad 
returns to the cursor control 
mode so you can use the keys to 
control the cursor's movement. 

With number Lock activated 1 
through 9 will be operative. 
"Scroll Lock" is an inactive key. 
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"MINUS" is used with the numeric 
keypad. 

+: "PLUS" is used with the numeric 

keypad. 

Home: Moves the cursor to the first 

character of the top line of the 
screen. 

(Cursor up): Move the cursor one position up. 

Pg Up: Allows you scroll your screen one 

page down in some application 
program packages. 

(Cursor left):Moves the cursor one character to 
the left per keystroke. 

(Cursor right):Moves the cursor one character 

to 

the right per keystroke. 

End: Moves the cursor to the last 

character on that line. 

(Cursor down):Moves the cursor down one line 

per 

keystroke. 

Pg Dn: Allows you scroll your screen one 

page up in some application 
program packages. 

Enter: This key is called the RETURN key 

or ENTER key. It ends the line 
you are typing and advances to 
the next line. When you press the 
Return Key, all characters that 
you have typed enter the 
computer. 

Ins: When Num Lock is inactive, the 

INS key swithches the computer in 
and out of the insert mode. In 
the insert mode, the cursor is a 
square instead of a line, and 
each character you type is 
squeezed in right behind the 
cursor, rather than replacing the 
character that the cursor is on. 
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Del: 


SYS: 


The DEL key deletes the character 
at the cursor. All characters to 
the right of the deleted 
character move on position to 
fill in the empty space. 

System: its functions defined in 
operating system or application 
program manual. 

This key will sent the character 
string as "SYSTEM". 
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4.5 FUNCTION PLATE INDICATOR APPLICATION 


PC/XT MODEL 



CAPS 

NUM 




LOCK 


LOCK 


| POWER 


Below are examples of the Control and Alternate 
functions: 

Ctrl + Scroll Lock = Break 

This stops your program while it is running and 
identifies the line where the program stopped. 

Ctrl + Num Lock = Pause 

This stops your program. Press any key to 
continue. 

Ctrl + Home = Clear Screen 

Removes all information on the screen and moves 
the cursor to the upper left comer. 

Ctrl + Alt + Del = System Reset 
Holding the Ctrl and the Alt keys, and pressing 
the Del key reloads your system or program 
diskette. (An error will appear if you have a 
data diskette loaded.) 

Ctrl + Enter = Continue 
Ctrl + Num Lock = Pause 
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